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SPECIFICATION 
Improvements in drilling fluids 



This invention relates to drilling fluids. 

The term "drilling fluid" as used in this specification includes those fluid compositions which are 
5 used in sinking underground bore holes by means of rotary drills, and those compositions which are 5 
used in the course of the location, penetration and exploitation, of natural gas- and petroleum-beanng 
earth formations. Such drilling fluids include those known as drilling muds which are used when 
sinking wells in natural gas and oil fields, as well as those wellbore fluids which are known as 
completion and workover fluids which are used in the completion of oil wells. 
10 A wide variety of materials are used in compounding drilling fluids to control the properties 10 
thereof, so that they are at an optimum for a particular purpose, as describ^for example underthe 
heading "Petroleum {Drilling Fluids)" to the third edition of Kirk-Othmer "Encyclopedia of Chemical 
Technology". Volume 1 7, pages 1 43 to 1 67, published T982 by John Wiley and Son andin the 
m^raph entitled "Chemicals for oil field operations" edited by J. I. Dl Stassis. publ.shed 1981 by 

15 Noves Data Corporation. „ ,. . „. . 

As indicated above, a drilling fluid comprises a variety of ingredients and it may be classified as 
being either water-based or oil-based depending upon whether die cont,niious pr^se of ihe flu^s 
water or oil respectively. Among the most important properties of a dniling fluid which require control 
by formulation are the rheological characteristics. The instrument known as the Fann Viscometer Is in 

20 common use for the purpose of arriving at the best formulation possible under laboratory conditions. 20 
The readings obtained on the instrument are used to derive the characterising parameters known as 
plastic viscosity, yield point and gel point value, all date being expressed in sp-ca lied ^^rte For 
less refined screening purposes, the viscosity of the fluid or of the oil on which it is based, may be 
measured on a BrookfieW viscometer, the results being expressed in Pa.s. A wide variety of water- 

25 soluble polymeric thickening agents, both non-ionic and anionic, has been proposed for usejn 25 
controlli^ the rheological characteristics of water-based drilling fluids. ^S^ih. 
fluids are generally alkaline in pH, it is convenient and economical to employ polymeric carboxylic acids 
as rheology-control agents. In any case the polymer used for rheotogy control may be naturally- 
occurring, semi-synthetic or fully-synthetic and Is generalh/ used m rombina^wrth u^orga nte 

30 rheoloqy^ontrol agents which are not soluble in water, such as bentonite and other clays.it wilt also 30 
be appSted that, where one or more other inorganic solids are present in the form of a dispersed 
powder such as barytes, they will also exert an effect on the rheological properties of the dniling fluid. 
Drilling muds commonly contain such inorganic powders in dispersed form in order to increase the 

35 den ^^^^ 35 
is that termed fluid loss, that is to say, wastage of the drilHng fit *M VPg" « J-Jf Jj «* fluld 
through the earth formations which constitute the walls of the bore hote. Although spectel fluU toss 
agents may form part of the formulation of the drilling fluid, control of fluid I tossis de^ndent to some 
extent upon the selection of rheology-control agents. In the case of water-based drilling fl^m 

40 particular: the water-soluble polymers used for rheotogy control exert en effect on ^ t [^£ fluW 40 
loss. There has long existed a need for the ability of the formulator of water-based dniling fluids to 
ImDrove fluid toss independently of any effect on rheological characteristics. , . 

^TSiS, one aspect of the present invention provides a drilling fluid comprising as one of its 
ingredients a rninor proportion of a water-insoluble polymer present in an amount sufficient to affect 

45 the rheological characteristics of the fluid and/or to improve fluid toss control. 

Theinvention also resides in the use of a water-insoluble polymer as an additive for a dnlhng fluid 
to affect fts rheological characteristics and/or improve fluid loss control. 

As stated above, there are two main types of drilling fluids, water-based and o.»-based, andtiie _ 
aforesaid water-insoluble polymer, which can be a synthetic polymer or a natural rubber latex, can be 

50 included as an ingredient in either of such fluid types. . J 

The polymer will usually and preferably be available in the form of an aqueous dispersion and the 
polymer may be Incorporated in a drilling fluid as one of its ingredients by adding a mirwr amount of 
the aqueous dispersionto the drilling fluid, as this is the simplest and most convenient way of 
t^ZgZ^ner in the drttllng fluid. In a water-based drilling flu «d,J«^mer will beco me 

55 diso^ throughout the fluid but when the polymer is incorporated in an o^ased dnlhng fluid it may 55 
either be dispersed in the fluid or, as discussed below, become dissolved in the oil. 

Aqueous dispersions of the polymers are particularly useful in oil-based dnlhng fluids which in 
anv case incorporate a small amount of water as a dispersed phase, and preferred polymers are natural 
rubber latex and those synthetic polymers which are mainly soluble in hydrocarbon alsorwhich are 

60 oil-swellable. The polymers may Incorporate polymerised or coporymensed units derived from 

unsaturated monomers with pendant oleophilic groups which render the polymers oil-soluble such as 
higher alkyl (meth)acrylates, for example, lauryl methacrylate. but those polymers are Preferred which 
are hydrocarbons or comprise a major proportion of coporymerised hydrorarbon. ft is preferred to use 
, , hydrocarbon polymers and these may be homopolymers or copolymers. Examples of suitable 
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homopolymers Include polybutadiene, polylsoprene, polyisobutylene and natural rubber latex which 
SZS^ or prevu^nfsed, while examples of suitable copolymers include ethylene/p^yL 
copofymers and I butadiene/styrene copolymers especially those which contain 50 to 95% by weight of 
copolymensed butadiene and 50 to 5% by weight of copolymerised styrene 
5 As just indicated, preferred polymers for use In oiW>ased drilling fluids are 1 00% hydrocarbon 5 
polymers, butj polymers which contain, minor proportions of other copolymerisable monomers such as 
copolymerisable acids, such as acrylic, methacrylic, haconic or fumaric acids, or amides such as 
acrytemkte, or copolymerisable nonrhydrocarbon monomers such as acrylate or methacrylate esters or 
acryfonl^ile^can also be used. However, the hydrocarbon monomerfs) would normally be 70 to 1 00% 
1 0 by weight of the total weight of the polymers, more preferably 95 to 1 00% by weight of the total 10 
weight of the polymer. 

uu P °^!!. rS h are 000 cross ^ inked and ^ a tow 9^ content will dissolve in the oil, or swell 
highly and this will have an influence on the rheological properties imparted by the polymers to the 

1 e dn J! in 9 fllJ,d as t wel1 , as reducing the fluid loss. The gel content and degree of cross-linking are factors 

^^^i* « 3 into ^ ccount l m fssesslnftthe suitability of any particular polymer for use in any 15 

particular drilling fluid in any particular location. However, these factors will, in general, be assessed on 

an empincal basis. ~' . 

The polymer itself is preferably used in the form of an aqueous dispersion and such dispersions 
may be prepared by a variety of conventfonal procedures. If the polymer is obtained in the form of a 
20 fine-particleddisc^ conventional agglomeratinq 20 

procedure as, in general, coarse-particled emulsions are preferred to fine-partided emuls^ 
particle size of the emulsion is another factor which will be taken into account on an emplricaJ basis 
when formulating a drilling fluid for a particular use. If the polymer is available in the form of a dry 
powder, itmay be converted into adispersipnfeim^usirig^ateror^a part or all of the drilling fluid 

25 fluid, it is necessary to disperse it In the oil 25 

and ^m^purpose an emu^ 

ao^edfwthe preparation of ^ arid the drilling fluid will 

also nonrolJy:^ 

to disperse the polymer dispersion in the di or oB^asedfluid. The emulshler may be added to the * 
30 polymer dispersion, or to the oil, or to both. It is possible to use anionic, cationic or non-ionic 30 
emulsffiers, such as sodium difhigher alkyl)sulphosucclnates, fatty amine/amide emuteifiers and alkvi 
phenol alkylene oxide condensates. 

fcislmown to use water-soluble polymers as thickeners for water-based drilling fluids which are 
generally of a basic nature^but w^ the aforesaid aqueous dispersions of 

35 water^lublepd^ betterfliiid loss 35 

control for aqueous systems than do water-soluble polymers. These polymer dispersions may be of 
similar types to the mainly hydrocarbon polymers described above especially those which contain 
minor proportions of other copolymerisable monomers such as copolymerisable acids, but for water- 
based dnlling fluids it is also possible to use other polymers such as polyvinyl acetate and its 

40 copolymers, and polymers and copolymers of acrylic and methacrylfc esters. Polymers for use with 40 
water based drilling fluids may have a certain degree of reliability in water while remaining water- 
insoluble. 

Some drilling fluids, especially drilling muds are made up in salt water. Some polymer dispersions 
are stable to salt water and give the same results in either fresh or salt water. Other polymer 
45 dispereionsareflc^culatedtoa desirable 45 

and give a reduction In fluid loss, but excessive flocculation is undesirable and reduces the fluid loss 
control, and these polymer dispersions need extra stabilizatioa 

It will be appreciated that a wide range of control over the rheological properties and or fluid toss 
can beachieved by appropriate choice of polymer and pph/mer dispersions. 
50 |™an™nt of polymer add^ 50 
and will depend to a great extent on the nature of the polymer and the constitution of the drilling fluid 
and the degree of control over the rheological properties and/or fluid loss that is required. In general, 
the amount of polymer may vary from 0.1 to 200, preferably 0.5 to 1 50, parts by weight of polymer 
(dry basis) per 1 000 parts by weight of drilling fluid. In the case of drilling muds, which usually contain 
55 other viscosity control agents such as clays, bentonite and barytes, an amount of polymer of from 1 to 55 
1 5 parts by weight, more preferably 3 to 6 parts by weight per 1 000 parts by weight of drilling mud is 
usually required. However, for other drilling fluids, such as workover and completion fluids which may 
consist almost entirely of oil up to 1 0 times the amount of polymer, but preferably from 20 to 60 parts 
by weight per 1 000 parts by weight of drilling fluid, may be required. 
60 In view of the minor amount of polymer required to effect control over the rheological properties 60 
and/or fluid loss, the concentration of the polymer in the dispersion is of little consequence and the 
dispersion will be presented in a concentration most convenient for use and for transport. 
Conveniently, the concentration will usually be from 40 to 60% by weight but concentrations outside 
this range can be usefully employed. 
65 ; Preferably, the nature of the polymer and the amount of the polymer dispersion are chosen for oil- 65 
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based drilling fluids such that when 3% by dry weight of polymer dispersion to the joil the i 
Si^. as measured on the Brookfield Viscometer, is increased at least threefold and/or the flu.d loss 
Is reduced at least tenfold as compared whh?the plain oil. ... , , , 

A similar tenfold reduction in the fluid loss as compared with plain water is preferably also 
5 achieved for water-baseddrilling fluids by appropriate choice of P 0 ^ 6 /- t™*^ th* 
Drilling fluids, especially drilling muds; always contain a range of ackJitrves to control the 
pmi»rties Sirkficated alxnre amlthe afor^ 

ir^anfc and otheraddi^ TEES , 

S^aW^tionallyben^ 10 
10 loWto the prior art However the present aqueous dispersions may replace bentonite or other clays 10 

wholly or in part. 

The hweritionwiHrww be fllustrated by the following Examples. 

1 5 All mixtures are given in parts by weight The mixtures were tested usmg vanous test methods as 1 5 
indicated below. 



^viscosity of the mixture was measured on a Brookfield LVT viscometer at 6 and 60 rpm 



20 T ^?Kl^red me fhiid:ioss control of the mixture by filtering themixtore * 

25 

5 R Ess was measured either by the time taken for 20 ml of fluid to come through less tnan i o zo 

m SuS^ 



lS5swas\ised for water-based systems to measure mefluid^O^slawtrol *y **^»«*** 
above^rSnslet out to Test MeflSd 2. the polymer dispersion diluted to Mprign* ~/rtert wrth 
30 ^ wSr?o?3% sodium cWorfcte^ 

it^tl^^ 



Oil 

;*AerosoT' OT 



Example No. 1 



35 



100 

2.5 

3 



35 



i bills fuel, viscosity at 6 and 60 rpm at 6 cp, of th^Wnd conventionally used in making 

oiWbased drilfing muds, . , 

"Aerbsor dTis 6096 sodium dioctyi sulphosuccinate, 

40 narts butadiene to 30 parts of styrene by weight and approximately 50% solids content The gel 
-£K^ weight given in the formula above is the wet 

centipoises, and at 60 rpm was 22 cp, 

Fluid loss in 1 5 minutes. Nil on 542 paper; 1 ml on No. 1 paper. 



40 



45 



Example No. 2 



45 



Oil 

"Aerosol" OT 
PD1 



100 

2.5 
6 



50 



Viscosity at 6 rpm was 140 cp, and at 60 rpm was 108 cp. 
Fluid loss Nil on 542 paper; Nil on No. 1 paper. 



50 



Example No. 3 



Oil 

"Aerosol" OT 
PD1 



100 

2.5 
10 



55 



Viscosity at 6 rpm was 1210 cp, and at 30 rpm was 780 cp. 
Fluid loss Nil on 542 paper; Nil on No. 1 paper. 



55 



BNSDOCID: <G8_ 



2131067A_J_> 



Example No. 4 

Oil 100 

"Aerosol" OT 5 

PD1 6 

5 Viscosity at 6 rpm was 1 52 cp, and at 60 rpm was 1 25 cp. 
Fluid loss Nil on 542 paper; half ml on No. 1 paper. 

Example No. 5 

Oil 100 

"Arkopal" N-040 3 

10 PD1 6 

"Arkopal" N-040 is an alkyl phenol ethylene oxide condensate non-ionic surfactant 
Viscosity at 6 rpm was 225 cp, and at 60 rpm was 1 80 cp. 
Fluid loss Nil on 542 paper; half ml on No. 1 paper. 

Example No. 6 

15 Oil 100 

"Chemvert" PE 3 

PD1 6 

"Chemvert" PE is a fatty amine/amkle cationic surfactant Viscosity at 0 rpm was 1 60 cp and at 
60 rpm was 80 cp Fluid loss Nil on 542 paper; 1 ml on No. 1 paper. 

20 Example No. 7 

Oil 100 

"Aerosol" OT . 2.5 

Water 5 

This is a control to show the effect of just the surfactant and water on the viscosity, without the 
25 addition of the polymer dispersioa 

Viscosity at 6 rpm was 20 cp, and at 60 rpm was 8 cp. 
Fluid loss 20 ml in 1 minute 20 seconds. 

The fluid toss of the plain oil, without water or surfactant, was 20 ml in 25 seconds. 

Example No. 8 

30 Oil 100 

"Aerosol" OT 2.5 
PD2 5 

PD2 is 60% natural rubber latex. 

Viscosity at 6 rpm was 375 cp, and at 60 rpm was 365 cp. 
35 Fluid loss Nil on 542 paper; 1 1 ml on No. 1 paper. 

Example No. 9 

Oil " lob 

"Aerosol" OT 2.5 
PD3 5 

40 PD3 is a prevulcanized natural rubber latex of 60% solids content 
Viscosity at 6 rpm was 23 cp, and at 60 rpm was 12 cp. 
Fluid loss 5.5 ml. 

Example No. 10 

Oil 1 00 

45 "Arkopol" N-040 4 

PD4 5 

PD4 is an aqueous poryisobutylene dispersion, approximately 50% solids content 
Viscosity at 6 rpm was 2 1 5 cp. 

Example No. 11 

Oil 10 o 

"Aerosol" OT 2 5 

PD5 5 
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PD5 is an approximately 50% by weight solids aqueous dispersion of a coporymer of 
approximately 70 parts of butadiene and 30 parts of styrene and of approximately 70% gel content. 
Viscosity at 6 rpm was 1 6 cp and at 60 rpm was 12 cp. 
Ruid loss 7 ml. 



5 



Example No. 12 

Oil 

"Arkopal" N-040 
PD6 - 



100 

3 

5 



PD6 is an aqueous dispersion of a copolymer of butadiene and styrene, containing approximately ~ - 
10 60%oflHrtaciieneand^^ 1U 
Viscosity at 6 rpm was 1 5 cp, and at 60 rpm was 1 1 cp. 
Ruid loss 20 ml in 3 mm 50 seconds. ^ . ^ meom . ^ 
Examples of fluid loss control on aqueous based systems are as follows.— 



15 



No additive 



Tknefor 
20jni 

Ssec 



20 



PD3 
PD5 
PD6 



30 



25 



PD8 
PD9 



Water 
miJn 
tSmfn 



6 

19 

15 

11 
18 
6 

0.5 



Time fa 20 ml 

frsed 
15 sec** 



6mins25secs* 



3%NaCI 
mlin 
15 mm 



15 



Saturated Nad 



14* 
10* 

11 
18 
4* 

0.5 
12 



20 



25 



30 



• slight floccutetibh 
PMIsan aqSo*^^ 

PD9 Is an aquSIs dispersion of a ppporymer of approximately 55 * 2-athyl hexy. acrylate and 
45 parts of vinyl acetateand of approximately 50% solids content. 

35 Thefe^ 35 

kg/cm*. However, as is conventional in the oiUodustry. and ""Jf^^.^^ ^ art 
S^proport^^ W* (a barrel of water 

40 weighs 350 lb=1 5a7 Kg) and pounds per barrel (ppb). ^ . , 

In the following Examples, each formulation gives an amount of .1 barrel. 



pX^SeLn PD1 in an invert mud at 75*5 oil/water ratio and 650 psi/1 000 ft (45.7 

kg/cmV^JB m) . 
45 An invert emulsion oil mud was formulated as follows.— 



45 



50 



0.566 

6 

2 

5 

2 

32.9 

0.188 

241 



bbl Diesel oil 

ppb "Emul" 1 

ppb "EmulFL" 2 

ppb Lirne 

ppb "Emul vis" 3 

ppb Calcium chloride (96/98%) 

bbl Water 

ppb Barytes. 



50 



Notes 



55 



1 Primary emulsifier commercially available from B. W. Mud Ltd. : 
* Secondary emulsifier commercially available from B. W. Mud Ltd. 
3 Viscosifier commercially available from B. W. Mud Ltd. 



55 



To this base oil mud were added varying concentrations of PD 1 and the properties determined 
The resuits are given in the following table: ^ 

Concentration of PD1 (ppb) 



Properties 



Fann viscometer 
dial reading at 600 rpm 
dial reading at 300 rpm 
Plastic viscosity 
Yield point 
Gel point value 
Fluid loss HTHP* 
Emulsion stability volts 



0 


2 


4 


6 


44 


73 


106 


160 


23 


43 


64 


97 


21 


30 


42 


63 


2 


13 




34 


4/5 


8/11 


10/14 


13/16 


5.6 


2.0 


1.6 


1.4 


540 


820 


840 


850 



5 These are given in "Fann units" derived from the readings on a Fann Viscometer 

High temperature and pressure at 200°F and 500 psi differential pressure (93.3°C arid 35.1 5 
kg/cnr/. 

All viscosities were measured at 120°F (48.8 °C). 
Example 14 

10 PD1 in an invert mud at 90/1 0 oil/water ratio and 550 psi/1 000 ft (38.66 kg/cm 2 /304.8 m) 
An invert emulsion oil mud was formulated as follows: — 



10 



15 



0.744 


bbl 


Diesel oil 


4 


ppb 


"Emul" 


2 


ppb 


"Emul FL" 


5 


ppb 


Lime 


5 


ppb 


"Emul Vis" 


9.6 


ppb 


Calcium chloride (96798%) 


0.083 


bbl 


Water 


165 


ppb 


Barytes 



15 



20 To this base were added varying concentrations of PD 1 and the properties determined. The 
resuits are given in the following table: 

Concentration of PD1 (ppb) 



20 



Properties 


0 


4 


7 


10 


Fann viscometer 










dial reading at 600 rpm 


33 


67 


103 


187 


dial reading at 300 rpm 


17 


39 


65 


118 


Plastic viscosity 


16 


28 


38 


69 


Yield point 


1 


10 


27 


49 - - 


Gel point value 


5/6 


7/9 


10/13 


18/20 


Fluid loss HTHP* 


9.2 


2.8 


2.6 


2.0 


Emulsion stability vote 


1240 


2000+ 


2000+ 


2000+ 



1 1 *, 
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Example 1 5 

PD1 in a low toxicity Invert mud at 80/20 oil/water ratio and 546 psi/1 000 ft (3838 

kg/em 2 /304.8 m) , , 

An invert emulsion oil mud was formulated in a low toxicity base oil as follows:— 

Base oil ("Energoi" HPO): obtained from BP 
"Kleemul" 1 
'Kleemul" S 2 
PD1 
Lime 

"Kleemul" Vis 3 
Water 

Calcium chloride (96/98%) 
Barytes 



0.631 


bbl 


7 


ppb 


2 


ppb 


6 


ppb 


6 


ppb 


5 


ppb 


0.159 


ppb 


24.7 


ppb 


148 


ppb 



10 



15 



1 Primary emulsifier commercially available from B. W. Mud Ltd. 

2 Surfactant commercially available from B. W. Mud Ltd. 

3 Viscosffier commercially available from B. W. Mud Ltd. 

The properties of the mud were determined before and after hot-rolling at 250°F (121 °C) for 1 6 



15 



hours. 



Properties 


Before hot-roll 


After hot-roll 


Fann viscometer 
dial reading at 600 rpm 
dial reading at 300 rpm 
Plastic viscosity 
Yield point 
Gel point value 
Fluid toss HTHP* 
Emulsion stability volts 


75 

46 

29 

17 

6/9 

1.4 

600 


100 

65 

35 

30 

7/10 

1.2 

560 



20 Example 16 , . _„ ./-aaa^mc •? 

Polymer dispersion PD6 in an invert mud at 75/25 oil/water ratio and 650 psi/1 000 ft (45.7 

kg/cm 2 /304.8 m) 

An invert emulsion oil mud was formulated as follows:— 



20 



25 



30 



0:566 

6 

2 

5 

4 

32.9 

0.188 

241 



bbl 

ppb 

ppb 

ppb 

ppb 

ppb 

bbl 

ppb 



Diesel oil 
"Emur 
"Emul FL # 
Lime 

"Emul Vis' 
Calcium chloride (96/98%) 
Water 
Barytes 



25 



30 



To this base were add^d varying concentrations of PD6 ami the properties determined. 
The results are given ft the following table: 

Concentration of PD6 (ppb) 



35 



Properties 


0 

typical 


2 


4 


6 


Fann viscometer 
dial reading at 600 rpm 
dial reading at 300 rpm 
Plastic viscosity 
Yield point 
Gel point value 
Fluid loss HTHP* 
Emulsion stability volts 


71 
46 
25 
21 

11/14 

5.6 

800 


75 
48 
27 
21 

11/15 

1.8 

980 


81 
51 
30 
21 

12/15 

1.6 

1200 


93 
59 
34 
25 

13/16 

1.2 
1260 



35 
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Example 17 

PD6 in a 90/1 0 oil/water ratio invert oil mud at 500 psi/1 000 ft (38.66 kg/cm730.48 m) 

An invert emulsion oil mud was formulated as follows: — 



10 



0.819 


bbl 


Diesel oil 


4 


ppb 


"Emul" 


2 


ppb 


"Emul FL" 


6 


ppb 


PD6 


5 


ppb 


Lime 


6 


ppb 


"Emul Vis" 


0.091 


bbl 


Water 


15.6 


ppb 


Calcium chloride (96798%) 


134 


ppb 


Barytes 



10 



The properties were recorded before and after hot-rolling at 250°F (1 21 °C) for 1 6 hours. 



Properties 


Before hot-rolling 


After hot-rolling 


Fann viscometer 






Dial reading at 600 rpm 


29 


46 


Dial reading at 300 rpm . 


17 


28 


Plastic viscosity 


12 


18 


Yield point 


5 | 


10 


Gel point value 


2/3 


4/6 


Fluid loss HTHP 


4.4 


3.6 


Emulsion stability volts 


796 


1040 



15 Claims 15 

1 . A drilling fluid comprising as one of its ingredients a minor proportion of a water-insoluble 
polymer in an amount sufficient to affect the rhedogical properties of the fluid anoVor to improve fluid 
loss control. 

2. A drilling fluid as claimed in Claim 1 , wherein the fluid is oil-based. 

20 3. A drilling fluid as claimed in Claim 1 , wherein the fluid is water-based. 20 

4. A drilling fluid as claimed in Claim 1 , 2 or 3, wherein the polymer is soluble or swellable in a 
hydrocarbon oil. 

5. A drilling fluid as claimed in any one of Claims 2 or 4, wherein the polymer is dispersed or 
dissolved in the oil-based fluid 

25 6. A drilling fluid as claimed in Claim 3, wherein the polymer is dispersed in the water-based fluid. 25 

7. A drilling fluid as claimed in any one of Claims 1 to 6, wherein the polymer is in the form of an 
aqueous dispersion prior to its incorporation in the drilling fluid. 

8. A drilling fluid as claimed In Claims 2 and 7, wherein the drilling fluid comprises a hydrocarbon 
oil, said aqueous dispersion and an emulsifier for said dispersion. 

30 9. A drilling fluid as claimed In Claims 2 and 7, wherein the-drilling fluid is a drilling mud 30 

comprising a hydrocarbon oil, said aqueous dispersion, an emulsifier for said dispersion and one or 

more inorganic density-increasing anchor rheology-controlling additives. 

1 0. A drilling fluid as claimed in any one of Claims 1 to 9, wherein the polymer is a synthetic 

hydrocarbon bomopolymer or copolymer, or natural rubber latex. 
35 11. A drilling fluid as claimed in Claim 1 0, wherein the polymer is selected from porybutadiene, 35 

polyisoprene, polyisobutyiene, un vulcanized rubber latex, pre vulcanized rubber latex, 

ethylene/propylene copolymers and butadiene/styrene copolymers. 

1 2. A drilling fluid as claimed in Claim 1 1 , wherein the polymer comprises from 50 to 95% by 

weight of copolymerised butadiene and from 50 to 5% by weight of co polymerised styrene. 
40 1 3. A drilling fluid as claimed in Claim 1 , 2 or 3, wherein the polymer is a copolymer comprising 40 

at least 70% by weight of copolymerised hydrocarbon mohomer(s) and one or more other 

copolymerisable monomers. 

14. A drilling fluid as claimed in Claim 1 3, wherein the other copolymerisable monomer is 

selected from copolymerisable acids, amides, acrylate esters, methacrylate esters and acrytonitrile. 
45 1 5. A drilling fluid as claimed in Claim 1 3 or 1 4, wherein the polymer comprises at least 95% by 45 

weight of hydrocarbon monomerfs). 

1 6. A drilling fluid as claimed in Claim 3, wherein the polymer is selected from homopolymers 
and copolymers of vinyl acetate and homopolymers and copolymers of acrylic and methacrylic esters. 

1 7. A drilling fluid as claimed in any one of Claims 1 to 1 6. wherein the drilling fluid contains from 
50 0. 1 .to 200 parts by weight of polymer per 1 000 parts by weight of drilling fluid. 50 
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1 8. A drilling fluid as claimed in any one of Claims 1 to 1 7, wherein the drilling fluid contains from 
0.5 to 1 50 parts by weight of polymer per 1 000 parts by weight of drilling fluid. 

1 9. A drilling fluid as claimed in any one of Claims 1 to 1 8, wherein the drilling fluid is oil-based 
and contains from 1 to 20 parts by weight of polymer per 1 000 parts by weight of drilling fluid. 

5 20. A drilling fluid as claimed in any one of Claims 1 to 1 8, wherein the drilling fluid is water- 5 
based and contains from 20 to 60 parts by weight of polymer per 1 000 parts by weight of drilling fluid. 

2 1 . A drilling fluid in accordance with Claim 1 substantially as hereinbefore described in any one 
of Examples 1 to 6 and 8 to 1 7 of the foregoing Examples. 

22. The use of a water-insoluble polymer to improve the rheological properties of and/or fluid loss 

1 0 control in an oil-based or water-based drilling fluid. 1 0 

23. The use of an aqueous dispersion of a polymer which is insoluble in water to improve the 
rheological properties of and/or to improve fluid loss control in an oil-based or water-based drilling 
fluid. 
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